Two new species of Begonia from montane forests in Andean Peru are described and illustrated as B. lamolina and B. amoeboides. These two species are placed within B. section Cyathocnemis and are morphologically most similar to B. lophoptera, which is lectotypified, and a new description is provided. Preliminary IUCN Red List assessments are provided for all three species.
Introduction
Begonia is a mega-diverse, pantropically distributed genus including 1892 currently-accepted species (Hughes et al. 2015-, Accessed 5 th May 2018) . Begonia section Cyathocnemis (Klotzsch) A.DC. (1864: 332) includes 18 species from the northern and central Andes with a further 4 species doubtfully assigned to the section . The section consists of caulescent herbs lacking rhizomes and tubers with transverse, palmately compound leaves, staminate flowers with two tepals, female flowers with two, three or five tepals, and bifid placentae (Doorenbos et al. 1998) . The section was resolved as sister to the primarily Bolivian B. sect. Hydristyles A.DC. (1859: 132) in a recent molecular phylogenetic analysis , however, we note that few species of the latter section were included in this study. Begonia sect. Hydristyles is distinguished from B. sect. Cyathocnemis by its mutifid rather than bifid styles, but recent fieldwork has demonstrated this character is shared by species placed phylogenetically within of B. sect. Cyathocnemis by Moonlight et al. (2018) including B. obtecticaulis Irmsch. (1949: 600) and B. amoeboides Moonlight (described below). We consider it likely that future taxonomic and phylogenetic work may result in B. sect. Cyathocnemis being synonymised with B. sect. Hydristyles.
Ongoing systematic work in Andean Begonia has uncovered several taxonomic novelties. Here we describe, illustrate, and provide provisional IUCN Red List Assessments for two new species of B. sect. Cyathocnemis from humid montane forests of the western slope of the Peruvian Andes. The new species described here is morphologically most similar to B. lophoptera Rolfe (1914: 28) , which we lectotypify and for which we provide an emended description, plus a distribution map and IUCN Red List Assessment. Plant a caulescent herb, 40-150 cm high; stem erect, occasionally branching; internodes to 15 cm long, to 8 mm thick, ridged, succulent, dark green to dark red, sparsely to densely pilose; stipules, deciduous lanceolate, 10-40 × 5-10 mm, dark brown to pale green, glabrous, base surrounded by squamose hairs, attenuate, apex acute, margin entire, aciliate. Leaves alternate, spread evenly along stem, more than 5, basifixed; petiole 3.5-13.5 cm long, densely pilose; lamina subsymmetric, straight, reniform, 5.5-11 × 7-16 cm, apex broadly rounded, base truncate to cordate, to 2 cm deep, lobes not overlapping, with 2-8 cusps around the lamina, margin irregularly double-dentate, ciliate, upper surface even, green, sparsely pilose, lower surface even, pale green, sparsely pilose, densely tomentose on veins; venation palmate, 8-12 veins from base. Inflorescence protanderous, axillary, erect, cymose, branching to 3 times, sparsely to densely pilose; peduncle to 10 cm long, internodes to 3 cm long; bracts deciduous, lanceolate to ovate, 6-13 × 3-8 mm, translucent to white, glabrous to sparsely pilose, apex acute, margin ciliate. Staminate flowers: pedicel 8-15 mm; tepals 2, spreading, membranaceous, ovate, 8-18 × 7-15 mm, apex acute, base cordate, margin entire to irregularly serrate, aciliate to ciliate, white or rarely pink, upper surface glabrous, lower surface pilose; stamens 60-100, free, spreading, yellow, filaments 1-1.5 mm, anthers linear, 2-0.8 mm, obtuse, dehiscing through lateral slits, connective projecting to 0.4 mm. Pistillate flowers: pedicels 10-15 mm. bracteoles 3, lanceolate to rounded, 8-10 × 4-6 mm, apex acute, glabrous to short pilose, margin entire, aciliate to ciliate; tepals 5, projecting forwards, deciduous in fruit, membranaceous, lanceolate to ovate, 9-10 × 4-6 mm, apex acute to obtuse, base cuneate, margin entire, aciliate, white or rarely pink, upper surface glabrous, lower surface sparsely pilose; ovary body ovoid, 4-11 × 2-6 mm, sparsely pilose, pale green, unequally 3-winged, wings sparsely pilose, pale green, the largest wing triangular, 4-10 × 2-7 mm, apex truncate and notched, ciliate, margin entire, aciliate, the smaller 2 wings oblong to triangular, 4-9 × 1.5-2.6, margin entire, aciliate; placentae axile, bilamellate, ovuliferous all over; styles 3, deciduous in fruit, 5-6 mm long, irregularly multifid 1 mm from base, branches spreading, spirally twisted. Fruiting pedicel extending to 2.5 cm. Fruit pendulous, ovate, light brown, enlarging to 14×7 mm, the largest wing the same shape as in the ovary, enlarging to 14 × 11 mm, the smallest enlarging to a triangular wing 14 × 9 mm.
Distribution and habitat:-Begonia amoeboides has been collected in the Department of Amazonas, San Martín, and Pasco on the western slope of the Andes of northern Peru. It is typically found on moist banks in montane forest.
Taxonomic Comments:-All known specimens of Begonia amoeboides were previously determined as B. lophoptera. When flowering, it is trivial to tell these two species apart by the number of female tepals, however, determining sterile specimens can be problematic. B. amoeboides can be distinguished vegetatively by its straight, reniform leaves, which lack a distinct apex (transverse, ovate, and with a distinct apex in B. lophoptera) and its deciduous, lanceolate stipules (versus persistent and reniform to ovate or rarely broadly lanceolate).
Photographs of the type collection are available from the Begonia Resource Centre (Hughes et al. 2015-Present) . The type collection was included in phylogenetic analyses by Moonlight et al. (2018) .
Etymology:-The epithet "amoeboides" refers to the irregularly multifid stigmas of the species, which resemble the irregularly branching pseudopods of amoeba.
IUCN Redlist Assessment:-Begonia amoeboides is known from two small populations in the protected areas of Bosque de Protección Alto Mayo and Parque Nacional Yanachaga-Chemillén. The species is locally common in its known range and much of the 550 km between these two populations are poorly explored. Accordingly, we treat B. amoeboides as Data Deficient (DD) under IUCN Red List Categories and Criteria (IUCN, 2012 Plant a caulescent herb, 30 cm high; stem erect, occasionally branching; internodes to 7.5 cm long, to 5 mm thick, succulent, green to red, glabrous to sparsely pilose; stipules deciduous, lanceolate, 11-15× 3-9 mm, pale green, glabrous, base surrounded by pilose hairs, cuneate, apex acute, margin entire, aciliate. Leaves alternate, spread evenly along stem, more than 5, basifixed; petiole 2.5-8 cm long, densely pilose; lamina asymmetric, transverse, ovate, 4.5-12 × 3-8.5, apex acute, base cordate, to 0.7 cm deep, lobes not overlapping, acuspidate, margin irregularly dentate, ciliate, upper surface even, green with red veins, glabrous to densely pilose, denser on major veins, lower surface even, pale green, sparsely to densely pilose; venation palmate, 6-9 veins from base. Inflorescence protanderous, axillary, erect, cymose, branching to 3 times, sparsely pilose; peduncle to 6.5 cm long, internode to 0.7 cm long; bracts deciduous, lanceolate, 4 × 2 mm, white, glabrous, apex acute, margin aciliate. Staminate flower: pedicel ca. 8 mm long; tepals 2, spreading, membranaceous, ovate, 4 × 4 mm, apex acute, base cordate, margin entire, aciliate, white, both surfaces glabrous; stamens 35-40, free, spreading, yellow, filaments 0.5-1 mm, anthers linear, 1.5-2 mm, obtuse, dehiscing through lateral slits, connective projecting to 0.2 mm. Pistillate flower: pedicel 5 mm long; bracteoles 3, ovate, 2-4 × 2-3 mm, apex rounded, glabrous, margin entire, aciliate to ciliate; tepals 2, spreading, deciduous in fruit, membranaceous, ovate, 8 × 4 mm apex obtuse, base rounded, margin entire, aciliate, white, both surfaces glabrous; ovary body ovoid, 4 × 3 mm, glabrous, green, unequally 3-winged, wings glabrous, green, the largest wing triangular, 4 × 2 mm, apex truncate and notched, ciliate, margin entire, aciliate, the smaller 2 wings oblong, 4 × 0.5 mm, margin entire, aciliate; placentae axile, bilamellate, ovuliferous all over; styles 3, deciduous in fruit, 2-2.5 mm long, bifid 0.2 mm from base, branches spreading, spirally twisted. Fruiting pedicel extending to 1 cm. Fruit pendulous, ovate, light brown, enlarging to 8 × 4 mm, the largest wing the same shape as in the ovary, enlarging to 11 × 11 mm, the smallest enlarging to a triangular wing 8 × 5 mm.
Distribution and habitat:-Peru. Known only from five collections <7 km apart on the borders of the Department of Amazonas and San Martín. The species was also observed on Trocha Kovachi [ca. 5˚40'50"S, 77˚45"15'W] in Rioja Prov. Department of San Martin in February 2016 but not collected due to permit restrictions. The species is found at low densities as a terrestrial understory herb in montane forest.
Taxonomic Comments:-When sterile, Begonia lamolina is best distinguished from B. lophoptera by its deciduous, lanceolate stipules (rather than persistent and reniform to ovate or rarely broadly lanceolate in B. lophoptera).
Photographs of the type collection and A. Orejuela, M. Cueva & J. Castillo 2758 are available on the Begonia Resource Centre (Hughes et al. 2015-) . The type collection was included in phylogenetic analyses by Moonlight et al. (2018) .
Etymology:-The specific epithet refers to the forestry department herbarium of the Universidad Nacional Agraria la Molina, and in particular its staff Carlos Reynel and Aniceto Daza. Their invaluable work on the flora or Peru is equalled only by their work assisting visiting researchers, which have contributed to the description of numerous new taxa including both new species described in this manuscript. We treat the epithet as a non-Latin noun in apposition.
IUCN Red List Assessment:-Begonia lamolina is known from five collections made within Bosque de Protección Alto Mayo. The known extent and area of occupancy of the species are both small enough for it to qualify as Critically Endangered, but its range likely includes much of the poorly-collected, continuous band of montane forest that extends 100 km to the north and south of its known range. Accordingly, we assess B. lamolina as Data Deficient (DD) under IUCN Red List Categories and Criteria (IUCN, 2012) .
Additional Plants a caulescent herb, 40-100 cm high; stem erect, occasionally branching; internodes to 8.5 cm long, to 8 mm thick, succulent, red, glabrous to sparsely pilose; stipules persistent, reniform to ovate or rarely broadly lanceolate, [6-] 10-19 × 6-14 mm , green, glabrous, base surrounded by pilose hairs, cordate, apex rounded to acute, margin entire, aciliate. Leaves alternate, spread evenly along stem, more than 5, basifixed; petiole 1.5-9 cm long, sparsely to densely pilose; lamina asymmetric, transverse, ovate, 4.5-11 × 6-12, apex acute to acuminate, base cordate, to 1.5 cm deep, lobes not overlapping, acuspidate or with up to 4 cusps along broad side of the lamina, margin irregularly doubledentate, ciliate, upper surface even, glaucous to vivid green, sometimes with red veins towards petiole insertion, glabrous to densely pilose, denser on major veins, lower surface even, pale green with red veins, sparsely to densely pilose; venation palmate, 6-9 veins from base. Inflorescence protanderous, axillary, erect, cymose, branching to 3 times, sparsely to densely pilose; peduncle to 8 cm long, internodes to 1.8 cm long; bracts deciduous, lanceolate, 7-25 × 4-7 mm, translucent to white, glabrous to sparsely pilose, apex acute, margin aciliate to ciliate. Staminate flower: pedicel 5-15 mm long; tepals 2, spreading, membranaceous, ovate, 6-19 × 6-17 mm, apex acute, base cordate, margin entire to irregularly serrate, ciliate, white, pink or red, upper surface glabrous, lower surface pilose; stamens 25-35, free, spreading, yellow, filaments 1.5-2 mm, anthers linear, 1.5-0.5 mm, obtuse, dehiscing through lateral slits, connective projecting to 0.5 mm. Pistillate flower: pedicel 5-12 mm long; bracteoles lacking; tepals 2, spreading, deciduous in fruit, membranaceous, ovate, 11-21 × 4.5-17 apex acute, base rounded, margin entire, aciliate, white, pink or red, upper surface glabrous, lower surface glabrous to sparsely pilose; ovary body ovoid, 4-6 × 2.5-3.5 mm, sparsely pilose, white, pink or red, unequally 3-winged, wings glabrous, white, pink or red, the largest wing triangular, 5-8 × 3.5-10 mm, apex truncate and notched, ciliate, margin entire, aciliate, the smallest 2 wings oblong, 5-8 × 1-4 mm, margin entire, aciliate; placentae axile, bilamellate, ovuliferous all over; styles 3, deciduous in fruit, 3-5 mm long, bifid 1.5 mm from base, branches erect, spirally twisted. Fruiting pedicel extending to 2.5 cm. Fruit pendulous, ovate, light brown, enlarging to 11 × 6 mm, the largest wing the same shape as in the ovary, enlarging to 13 × 15 mm, the smallest enlarging to a triangular wing 10 × 6 mm.
Distribution and habitat:-Peru. Known from montane forests on the humid eastern slope of the Andes from the Department of Amazonas to Cuzco at an altitude of 700-2700 m. Begonia lophoptera is locally common around montane forest streams and on cliff faces and found at lower densities in the understory of montane forest. Taxonomic Comments:-A number of specimens of Begonia lophoptera have erroneously been determined as B. microcarpa A.DC. (1864: 311) . The range of these species does not overlap, and they can be distinguished readily by their habit (B. microcarpa is decumbent and roots at the nodes) and the number of tepals in both the male and female flowers (4 and 5 respectively in B. microcarpa; 2 and 2 respectively in B. lophoptera).
Photographs of the specimens M. C. Tebbitt & A. Daza 807 and 821; P.W. Moonlight & A. Daza 231; A. Orejuela, J. Castillo & M. Suarez 2856 and 2861 are available on the Begonia Resource Centre (Hughes et al. 2015-) .
Etymology:-The specific epithet is derived from the Greek words lophos (ridge or tuft) and pteron (wing), and refers to the unusual projections found on the largest fruit wing of the species and its closest relatives.
IUCN Redlist Assessment:-Begonia lophoptera is widespread and locally common throughout its range, in which it has been collected in Parque Nacional Yanachaga-Chemillén, Parque Nacional Manu, and Área de Conservación Privada Bosque Berlin. While the species requires primary montane forest habitat, which is generally threatened in Peru, it is still relatively undisturbed within the species' range. We assess B. lophoptera as Least Concern (LC) under IUCN Red List Categories and Criteria (IUCN, 2012) .
